Introduction
Fluorescent probes have been used to label sperm cells to assess the sperm properties that are believed to reflect viability and fertilizing potential (Ericsson et a!., 1989; Kramer et al., 1989; Gasncr et al. , 1986) . Often these stains are used in conjunction with flow cytometric analysis to quantify staining intensities and to identify minute differences in viability, or for cell tracking. The use of these fluorescent probes, however, often requires that they be nontoxic and/or requires that their effects not interfere with cellular response to additional treatments. Short-chain cyanine dyes are toxic to cells and are not desirable for cell tracking because they rapidly diffuse out of the cell. The stain PKH2-GL is a fluorescent aliphatic compound which stably partitions into the plasma membrane of cells and permits longterm tracking in vivo (Horan and Slezak, 1989) . The effects of PKH2-GL have not been studied on sperm cells.
Rhodamine 123 (Rhod-123) has been used to compare mitochondnial membrane potential with sperm motility (Auger et al., 1989; Evenson et al., 1982) . This dye has also been used to stain al., 1989; Shapiro, 1988; Evenson et al., 1982) .
Materials and Methods

Materials
The PKH2 The RED was prepared by adding 7 mg to 1 ml of N,N-dimethyl-formamide and the Ho33342 stain was prepared by adding 5.535 mg to 1 ml Tyrode's solution.
Sperm Samples
Cryopreserved bovine sperm samples from six different bulls were obtained from American Breeders Service (DeForest, WI). These samples were specially packaged in 0.5-mi straws containing 30 x 106 each. The suspending medium was that which is used commercially for routine cryopreser- 
Fluorescent
Staining Procedures
Samples of cryopreserved bovine sperm cells were thawed individually in a water bath at 39'C for 1 mm. The cells (0.5 ml) were then diluted with 1 ml of degassed Tyrode's salt solution and either sequentially stained at 10-mm intervals with one of four stains or left unstained. Three replicates ofeach bull were stained separately with either PKH2.GL(2 mM) or Rhod-123 (0.07 mM). The other stains used were the nuclear probes HED (58 mM) and Ho33342 (9 mM).
Metabolic Assessment
The 02 consumption and CO2 production of each sample were determined using an Instrumentation Laboratories Gas Analyzer (Lexington, MA). The instrumenrwas calibrated using 02 and CO2 calibration gases (mm Hg). Daily barometric pressures were used to adjust the instrument before each analysis began. The thawed samples were stained and initially analyzed for 02 and CO2 content.
After 3 hr of incubation at 39C, all samples were analyzed again for 02 and CO2 levels.
Microscopic Examination
The fluorescent staining patterns of the sperm cells were examined with an epifluorescence Zeiss Standard microscope equipped with either a fluorescein isothiocyanate filter set (BP 485/20 excitation filter, FT 510 dichromatic beam splitter, and an LP 520 barrier filter) or an ultraviolet set (BP 365/20 excitation filter, FT395 dichromatic beam splitter, and an LP420 barrier filter).
Flow Cytometry solution,
and stained individually with PKH2-GL, HED, or Ho33342. Stains were added at 2-mm intervals to permit analyses at constant intervals.
An attempt was made to analyze 10,000 fluorescently Iabeled cells for each sample. Somewhat less than that prescribed number was achieved because the data were not gated during collection, and for some analyses a substantial number of cells and debris along the baseline were gated out on final analyses. The sperm cells were analyzed flow cytometrically from each sample after 30, 90, and 180 mm post staining.
Samples
were evaluated for green, red, or blue fluorescence intensity using a FACS Analyzer(Becton-Dickinson; Mountain View, CA). For graphic dciplays, the data files were converted from Hewlett-Packard format to MS-DOS using the IBM to HP File Copy Program from Oswego Software (Oswego, IL). These data were then analyzed using a pre-release version of Sierra 
Statistical Methods
The experimental design was a Randomized Complete Block Design (RCBD) utilizing three replicates from each of six bulls. Metabolic data were analyzed using an analysis of variance and treatment differences were tested using Least Significant Difference (SAS, 1985) for change in mean partial pressure (mm Hg) for both 02 and CO2. Flow cytometnic histograms were analyzed using a one-sample Kolmogorov-Smimov statistical test (Young, 1977) .
Results
Metabolic Assessment
The b,c,d,e Means in a row with common superscripts do not differ (p<0.05). The increase in staining intensity between 90-180 mm was accompanied by a marked enhancement in the resolution of the various cell populations ( Figure  3) . These changes were readily evident when the histograms at 30, 90, and 180 mm post staining with HED were superimposed ( Figure  3 ).
Flow cytometric analyses of sperm cells stained with Ho33342 demonstrated a single distinct peak ( Figure  4) 
Rhodamine
123 is used to estimate mitochondrial function, and HED has been used to assess cell viability (Auger et al., 1989; Ericsson et al, 1989) . Horan et al. (1989) demonstrated that PKH2-GLwas innocuous to lymphoid cells in tracking experiments. Single-dimension frequency histograms demonstrating the staining of bovine sperm cells with Ho33342.
Log Blue (Ho33342) Fluorescence
The blue fluorescence emissions (F< at 470-510 nm) were measured using a FACS Analyzer and the standard 
